Recent studies indicate that flies show behavior similar to addiction. This makes flies an even more relevant model organism for unraveling the genetics of alcoholism.
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We all have an intuitive understanding of what addiction is, yet an exact definition is not that straightforward. The psychiatric Diagnostic and Statistical Manual defines addiction as fulfilling any three or more of seven criteria [1] . Three of these criteria might be summarized as 'loss of control', manifested in escalating drug intake, continuation despite adverse consequences, and high probability of relapse after abstinence. To successfully model addiction in an experimentally amenable organism, many of these criteria should apply. Because addiction has an estimated heritability of 50-70% [2] , there is considerable interest in modeling addiction in genetically tractable organisms. For more than ten years now, Drosophila has been used in addiction research to find and characterize genes that are involved in the behavioral responses to alcohol exposure. Most of these studies measured flies' naïve response to ethanol, and how long it took to induce sedation. In humans, the degree of resistance to alcohol in naïve individuals is correlated with a later risk to develop alcoholism [3] . This is also the case for most, but not all, mutant mice strains [4] . Thus, naïve responses are a valuable starting point to study addiction, but they do not fully predict addictive behavior.
One obvious hallmark of a drug of abuse is that it is positively reinforcing, or put more informally, that organisms like it. Many of the drugs that rodents, or we humans, abuse are insecticides, like nicotine and cocaine. Alcohol, on the other hand, appears to be a more promising compound for modeling addiction in flies. Even though the common names of Drosophila melanogaster are pomace, or vinegar fly, implying that they would be found around rotting and fermenting fruit, evidence that Drosophila flies actually do like ethanol is somewhat sporadic [5] . This is what a study by Devineni and Heberlein [6] in this issue of Current Biology set out to change.
The two most common addiction models in rodents are conditioned place preference, where an animal forms a positive association between a drug and its administration environment, and voluntary self-administration [7] . This can be in the form of a lever press leading to a drug injection, or in the case of alcohol, in a two bottle choice paradigm. Extending a capillary feeding (CAFÉ ) assay developed in the late Seymour Benzer's laboratory [8] , Devineni and Heberlein [6] first tested whether flies would prefer to drink from a capillary that contained 15% ethanol in addition to sucrose and yeast extract. At first, flies preferred consuming alcohol-containing food over regular food at a ratio of 6:4 (volume consumed), and over the next four days this ratio increased to 7:3 ( Figure 1A ). Over that time, flies voluntarily consumed significant amounts of alcohol, which was especially evident when they were starved and then allowed to 'binge-drink' for 10 minutes.
Why would ethanol consumption increase over the five days of the experiment? Do flies have to learn which of the capillaries contains the alcohol, or do they overcome an initial aversive taste of ethanol? The evidence indicates that both of these possibilities contribute to the observed increase in ethanol consumption: initially the number of visits (and drinks) from the ethanol capillary was almost equal to the number of visits to the control capillary. On the fourth day though, flies visited the ethanol capillary by a ratio of over 6:4 (number of visits to capillary). Thus, clearly, the flies learned where the ethanol was. This is similar to self-administering rodents, who quickly learn to press the drug-paired lever, rather than the inert control lever.
When flies taste a solution of sucrose, they extend their proboscis, a first step in consummatory behavior. To test the gustatory valence of ethanol, Devineni and Heberlein [6] tested the effects of increasing ethanol concentrations on this proboscis extension reflex. They found that proboscis extension gradually diminished with increasing alcohol concentration in the sucrose solution, indicating an aversive taste of ethanol. The increased preference for ethanol over the five days measured may thus reflect a slight initial aversion to ethanol, which the flies learn to overcome. This result is especially intriguing since it could mean that flies drink despite an aversive reaction to the ethanol-containing solution. To test this possibility more directly, Devineni and Heberlein [6] presented flies with quinine, an aversive tasting compound. Flies avoid drinking quinine-containing food ( Figure 1B) , and the authors found that, indeed, when quinine was added to ethanol-containing food, they initially avoided the cocktail. Over the next four days, though, they started preferring the ethanol/quinine food over regular food, while still avoiding quinine food versus regular food ( Figure 1C ). These findings indicate that over time flies are willing to 'suffer' adverse consequences, or at least taste, in order to drink ethanol.
After showing that flies escalate their drinking, and are willing to overcome adversity for it, Devineni and Heberlein [6] set out to test whether flies would show relapse behavior. Relapse is defined as the reinstatement of drug-taking behavior after a period of (forced) abstinence in a previously addicted individual. To do this, flies were fed ethanol to establish a strong preference, and then they were fed sugar-containing food only for one, or three days. After this forced abstinence, when they were given a choice again between sucrose/yeast solution with or without ethanol, they immediately returned to strong ethanol-preference, and did not show the low preference typical for naïve flies. Thus, flies show escalating drinking behavior, are willing to overcome adverse taste to drink, and show relapse-like behavior after forced abstinence.
Repeated drug-taking results in tolerance -more drug needs to be consumed in order to attain the same subjective and physiological responses. Tolerance is one of the diagnostic criteria for addiction, and since it reflects a nervous system adaptation, is believed to play a role in the development of addiction. Flies develop tolerance to repeat ethanol administration [9, 10] , and a collection of Drosophila learning and memory mutants showed a high incidence of ethanol tolerance defects [11] . Of the 27 sensitivity and tolerance mutants Devineni and Heberlein [6] then tested for ethanol preference, one, krasavietz, showed a preference defect. It is surprising that only one of these mutants would have an ethanol preference defect, given that many mouse mutants with altered naïve ethanol responses show changes in drinking behavior too [4] . Nevertheless, the data show that ethanol-drinking in flies is a genetically tractable behavior, and it will be interesting to see in the future whether pathways that are important in naïve alcohol sensitivity and in the development of tolerance play a vital role in determining whether flies like to drink. The new study [6] will certainly help us on the way towards understanding the molecular and genetic underpinnings of why flies, and some of us humans, like to drink and may become addicted.
Biogeographic patterns suggest that divergent migratory behaviors can drive the evolution of new species. New research on warblers reveals that a novel migratory direction has resulted in genetic and phenotypic divergence.
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Two species can evolve from one as a result of adaptation into two distinct ecological niches [1] . Ernst Mayr argued that such shifts into new ecological niches are ''almost without exception initiated by a change in behavior'' [2] . One behavior that is of crucial importance to many organisms is seasonal migration [3] ; this allows organisms to survive periods of low resources in their breeding habitats. An intriguing question is whether divergent shifts in migratory behavior might often initiate speciation.
Blackcap warblers (Sylvia atricapilla) provide a fascinating system for the study of migration. Decades of research [4] [5] [6] [7] [8] have revealed at least three distinct migratory behaviors (Figure 1 ): blackcaps breeding in western Europe tend to migrate southwestward in the autumn into Spain and then south toward west Africa, whereas those breeding in eastern Europe tend to migrate southeastward. During the past half-century, a somewhat counterintuitive third behavior has emerged: some blackcaps breeding in central Europe now migrate northwestward and winter in the United Kingdom, apparently a result of the increasing number of bird feeders in the country. Remarkably, orientation
